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2009 6 [4] $(1\leq i,j\leq n)$
$\det(A)=|A|=\sum_{\sigma}$ sgn $(\sigma)A_{\sigma(1)1}\cdots A_{\sigma(n)n}$ Capelli
Capelli
$\det(tT)\det(\frac{\partial}{\partial T})=\det(tT\frac{\partial}{\partial T}+[Matrix])$ (1)
$T$ $\partial/\partial T$ $n$
$T=(T_{ij})_{1\leq i,j\leq n}, \frac{\partial}{\partial T}=(\frac{\partial}{\partial T_{ij}})_{1\leq i,j\leq n}$
Capelli (1) $ZU(\mathfrak{g}\mathfrak{l}_{n})$
Capelli
$| \frac{\partial}{\partial T}(u_{1})||^{t}T||\frac{\partial}{\partial T}(u_{2})||^{t}T|\cdots|tT||\frac{\partial}{\partial T}(u_{l})|=|\frac{\partial}{\partialT}(u_{1})^{t}T\frac{\partial}{\partial T}(u_{2})^{t}T\cdots tT\frac{\partial}{\partial T}(u_{l})|$
(2)
1825 2013 35-55 35
[4] $u_{i}$
$(\partial/\partial T)(u)$ $n$
$\frac{\partial}{\partial T}(u);=\frac{\partial}{\partial T}+u^{t}T^{-1}=\frac{\partial}{\partial T}+u\frac{\partial g}{\partial T}$
$=( \frac{\partial}{\partial T_{ij}}+u\frac{\partial g}{\partial T_{ij}})_{1\leqi,j\leq n}=(f^{-u}\frac{\partial}{\partial T_{ij}}f^{u})_{1\leq i,j\leq n}$
$(f=\det(tT), g=\log f)$ .
1 2 $\partial g/\partial T=tT^{-1}$
(2) $\mathbb{C}[T_{ij}, \partial/\partial T_{ij}, f^{-1}]$
2 Capelli
Capelli (1) Capelli (2)
[4]
$b$- $\det(T)$ $\det(X^{(1)}X^{(2)}\cdots X^{(l)})$ [4]
$ZU(\mathfrak{g}\mathfrak{l}_{n})$ $($ $5$ $)$





















$\det(tS)\det(\frac{\overline{\partial}}{\overline{\partial}S})=\det(tS\frac{\overline{\partial}}{\overline{\partial}S}+(\begin{array}{llll}(n-1)/2 O (n-2)/2 \ddots O 0\end{array}))$ (3)
(Tumbull [3]) $S$ $\overline{\partial}/\overline{\partial}S$ $n$




1 ( Capelli ). $f=\det(tS)$
$\mathbb{C}[S_{ij}, \frac{\partial}{\partial S_{ij}} , f^{-1}]$
$| \frac{\overline{\partial}}{\overline{\partial}S}(u_{1})||tS||\frac{\overline{\partial}}{\overline{\partial}S}(u_{2})_{1}||tS|\cdots|tS||\frac{\overline{\partial}}{\overline{\partial}S}(u_{l})|$




$=( \frac{\overline{\partial}}{\overline{\partial}S_{ij}}+u\frac{\overline{\partial}g}{\overline{\partial}S_{ij}})_{1\leq i,j\leq n}=(f^{-u}\frac{\overline{\partial}}{\overline{\partial}S_{ij}}$ $)$
$1\leq i,j\leq n$







$\partial$/ $\partial S$ $\overline{\partial}/\overline{\partial}S_{ij}$
$S_{ii}$ 1 $S_{ij}(i\neq j)$ 1/2
$f=\det(tS)$ $S_{ii}$ 1 $S_{ij}(i\neq j)$ 1/2 $S$ ( )
1 $i$ $\det(tS)$ $S_{ii}$
$S$ $i$ $i$ $S_{ii}$ $i$
$i$ 1 $i\neq j$ $S$ $i$








$\mathcal{W}=\mathbb{C}[S_{ij}, \frac{\partial}{\partial S_{ij}}, f^{-1}]$
$(\mathcal{W}$ $\mathcal{R}$ 3
)
$\underline{u}=(u_{1}, u_{2}, \ldots, u_{l})$ $v\in \mathbb{C}$ $n$ $A^{(l)}(\underline{u}),$ $B(v)\in Mat(n;\mathcal{W})$
$A^{(l)}( \underline{u})=\frac{\overline{\partial}}{\overline{\partial}S}(u_{1})^{t}S\frac{\overline{\partial}}{\overline{\partial}S}(u_{2})^{t}S\cdots tS\frac{\overline{\partial}}{\overline{\partial}S}(u_{l}) , B(v)=tS\frac{\overline{\partial}}{\overline{\partial}S}(v)$
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$A^{(l)}(\underline{u})$ Capelli (4)














$l+1$ $\eta j(\underline{u}),$ $\zeta_{k}(\underline{u}, v)$ 7
4( ). $A^{(l)}(\underline{u})$ $\underline{u}$






$[B_{ij}, B_{st}]= \frac{1}{2}(\delta_{js}B_{it}-\delta_{ti}B_{sj})$ .
Proof.







(1) $[A_{ij}^{(l)}( \underline{u}), B_{8}t(v)]=\frac{1}{2}(\delta_{j_{s}}A_{it}^{(l)}(\underline{u})+\delta_{i\epsilon}A_{tj}^{(l)}(\underline{u}))$
(2) $A^{(l)}(\underline{u})$
(3) $A^{(l)}(\underline{u})$
Proof. (1), (2), (3) $l$ $((1),$ (2) $,$ (3)













$\frac{1}{2}(\delta_{js}\frac{\overline{\partial}}{\overline{\partial}S_{it}}(u)+\delta_{is}\frac{\overline{\partial}}{\overline{\partial}S_{jt}}(u))=$ ( (1) RHS)
$l=1$ (1)
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1 (1) 2 5
$= \frac{1}{2}(A_{it}^{(l)}(\underline{u})B_{sj}(v)+\delta_{is}A_{tj}^{(\iota+1)}(\underline{u}, v)+\delta_{js}A_{it}^{(\iota+1)}(\underline{u}, 0)-A_{it}^{(l)}(\underline{u})B_{sj})$
$= \frac{1}{2}(A_{it}^{(l)}(\underline{u})\cdot v\delta_{sj}+\delta_{is}A_{tj}^{(l+1)}(\underline{u}, v)+\delta_{js}A_{it}^{(l+1)}(\underline{u}, 0))$




























$= \frac{1}{2}()(\underline{u}, v)+A_{it}^{(l)}(\underline{u})A_{sj}^{(l+1)}(\underline{u}, v)$
$+A_{si}^{(l)}(\underline{u})A_{tj}^{(l+1)}(\underline{u}, v)+A_{sj}^{(l)}(\underline{u})A_{it}^{(l+1)}(\underline{u}, v)-A_{it}^{(l)}(\underline{u})A_{sj}^{(l+1)}(\underline{u}, v))$
$=0.$
2 4 ( ) (2)
$l+1$ (3)















$\zeta_{1}(\underline{u}, v)\cdots\zeta_{n}(\underline{u}, v)=(\sum_{i=1}^{n}e_{i}A_{i1}^{(\iota+1)}(\underline{u}, v))\cdots(\sum_{i=1}^{n}e_{i}A_{in}^{(l+1)}(\underline{u}, v))$
$=e_{1}\cdots e_{n}\det(A^{(l+1)}(\underline{u}, v))$
$\zeta_{1}(\underline{u}, v)\cdots\zeta_{n}(\underline{u}, v)=\zeta_{1}(\underline{u}, v)\cdots\zeta_{n-1}(\underline{u}, v)\sum_{j_{n}=1}^{n}\eta_{j_{n}}(\underline{u})B_{j_{n},n}(V)$





$=e_{1}\cdots e_{n}\det(A^{(l)}(\underline{u}))\det(B+(\begin{array}{llll}v+(n-1)/2 v+(n-2)/2 \ddots v\end{array}))$
Capelli (3) $f^{-v}$ $v$
$=e_{1} \cdots e_{n}\det(A^{(l)}(\underline{u}))\det(tS)\det(\frac{\overline{\partial}}{\overline{\partial}S}(v))$
8
$| \frac{\overline{\partial}}{\overline{\partial}S}(u_{1})||tS||\frac{\overline{\partial}}{\overline{\partial}S}(u_{2})||tS|\cdots|ts||\frac{\overline{\partial}}{\overline{\partial}S}(u_{l})|$ $=| \frac{\overline{\partial}}{\overline{\partial}S}(u_{1})^{t}S\frac{\overline{\partial}}{\overline{\partial}S}(u_{2})^{t}S\cdots tS\frac{\overline{\partial}}{\overline{\partial}S}(u_{l})|$
Capelli (4)
3 $\det((X^{(1)}X^{(2)}\cdots X^{(l)})t(X^{(1)}X^{(2)}\cdots X^{(l)}))$ $b$
Capelli (4) 2 b-
1 $b$- Sato-Sugiyama [2]
$\mathbb{C}$
$m_{1},$ $m_{2},$ $\ldots$ , $(G, V)$
$G=GL(m_{0})\cross GL(m_{1})\cross\cdots\cross GL(m_{l-1})\cross SO(m_{l})$ ,
$V=$ Mat $(m_{0}, m_{1})\oplus$ Mat $(m_{1}, m_{2})\oplus\cdots\oplus$ Mat $(m_{l-1}, m\iota)$ ,
$(g_{0}, \ldots, g_{l}).(X^{(1)}, \ldots, X^{(l)})=(g_{0}X^{(1)}g_{1}^{-1}, \ldots, g_{l-1}X^{(l)}g_{l}^{-1})$ .
$i$ $m_{0}\leq m_{i}$
$f=\det((X^{(1)}X^{(2)}\cdots X^{(l)})t(X^{(1)}X^{(2)}\cdots X^{(l)}))$
$(G, V)$ $f$ b. $b_{f}(s)$ $f$
$f(\partial)$ $f(\partial)(f^{s+1})=b_{f}(s)f^{s}$
44
( monic $b_{f}(s)$ )
$b_{f}(s)= \prod_{r=1}^{\iota}(s+m_{r}/2)^{((m_{0}))}\prod_{r=0}^{l-1}(s+(m_{r}+1)/2)^{((m_{0}))},$
$a^{((k))}=a(a-1/2)\cdots(a-(k-1)/2)$
Sato-Sugiyama [2, Proposition 4. 1]
Capelli (4) $b$-
3.1
$m_{0},$ $m_{1},$ $\ldots$ , $m_{l}$ $i$ $m_{i}\geq m_{0}$
$X^{(i)}$




$\frac{\partial}{\partial X(r)}=(\frac{\partial}{\partial X_{ij}^{(r)}})_{1\leqi\leq m_{r-1},1\leq j\leq m_{r}} (1\leq r\leq l)$
$\frac{\overline{\partial}}{\overline{\partial}S}=(\frac{\overline{\partial}}{\overline{\partial}S_{ij}})_{1\leq i,j\leq m_{0}}=(\frac{1+\delta_{ij}}{2}\frac{\partial}{\partial S_{ij}})_{1\leq i,j\leq m_{0}}$
$f=\det(tS)$ , $g=$ log det $(tS)$
2 $\frac{\overline{\partial}}{\partial}s^{=tS^{-1}}A$
$\frac{\overline{\partial}}{\overline{\partial}S}(u)=\frac{\overline{\partial}}{\overline{\partial}S}+u^{t}S^{-1}=\frac{\overline{\partial}}{\overline{\partial}S}+u\frac{\overline{\partial}g}{\overline{\partial}S}=f^{-u}\frac{\overline{\partial}}{\overline{\partial}S}f^{u}$




9( ). $\phi=\phi(S)=\phi(S_{11}, \ldots, S_{m_{0},m_{0}})$ $1\leq r\leq l$
(1) $\frac{\partial\phi}{\partial X(r)}(u)=2\cdot tX^{(1,r-1)}\frac{\overline{\partial}\phi}{\overline{\partial}S}(u)t(X^{(r+1,l)}tX^{(1,l)})$
(2) $t( \frac{\partial\phi}{\partial X(r)}(u))=2\cdott(X^{(1,l)}tX^{(r+1,l)})\frac{\overline{\partial}\phi}{\overline{\partial}S}(u)tX^{(1,r-1)}$
Proof. (2) (1) (1)
$X=X^{(1,r-1)}, Y=X^{(r)}, Z=X^{(r+1,l)}tX^{(r+1,l)}$
$S=XYZ^{t}Y^{t}X$ $Z$










(1) $\frac{\partial}{\partial X(r)}(u-\frac{m_{r}}{2})tX^{(1,r)}=2\cdot tX^{(1,r-1)}\frac{\overline{\partial}}{\overline{\partial}S}(u-\frac{m_{0}+1}{2})tS$
(2) $t( \frac{\partial}{\partial X(r)}(u-\frac{m_{r-1}}{2}))X^{(r,l)}tX^{(1,l)}=2\cdott(X^{(1,l)}tX^{(r+1,\iota)})\frac{\overline{\partial}}{\overline{\partial}S}(u-\frac{m_{0}}{2})^{t}S$
(3) $t( \frac{\partial}{\partial X(1)}(u))=2\cdott(X^{(1,l)}tX^{(2,l)})\frac{\overline{\partial}}{\overline{\partial}S}(u)$
46




$t(X^{(r)^{t}}( \frac{\partial\phi}{\partial X(r)}))tX^{(1,r-1)}=2tX^{(1,r-1)^{t}}(S^{t}(\frac{\overline{\partial}\phi}{\overline{\partial}S}))$ (7)
$\phi$
$t(X^{(r)^{t}}( \frac{\partial}{\partial X(r)}))=\frac{\partial}{\partial X(r)}tX^{(r)}-m_{r}1_{m_{r-1}},$
$t(s^{t}( \frac{\overline{\partial}}{\overline{\partial}S}))=\frac{\overline{\partial}}{\overline{\partial}S}tS-\frac{m_{0}+1}{2}1_{m_{0}}$




11 ( ). $u_{i},$ $v_{i}\in \mathbb{C}$
$2^{2l} \cdot\frac{\overline{\partial}}{\overline{\partial}S}(u_{1}-\frac{m_{0}}{2})^{t}s\cdots ts\frac{\overline{\partial}}{\overline{\partial}S}(u_{l}-\frac{m_{0}}{2})\cdot tS\cdot\frac{\overline{\partial}}{\overline{\partial}S}(v_{l}-\frac{m_{0}}{2})^{t}s\cdots ts\frac{\overline{\partial}}{\overline{\partial}S}(v_{1}-\frac{m_{0}}{2})$
$= \frac{\partial}{\partial X(1)}(u_{1}-\frac{m_{1}-1}{2})\cdots\frac{\partial}{\partial X(l)}(u_{l}-\frac{m_{l}-1}{2})$
$\cross t(\frac{\partial}{\partial X(\iota)}(v_{l}-\frac{m_{l-1}}{2}))\cdots t(\frac{\partial}{\partial X(1)}(v_{1}-\frac{m_{0}}{2}))$ .
Proof. 10 (1) $r=1$
$2^{2l-1} \cdot\frac{\partial}{\partial X(1)}(u_{1}-\frac{m_{1}-1}{2})tX^{(1)}\cdot\frac{\overline{\partial}}{\overline{\partial}S}(u_{2}-\frac{m_{0}}{2})ts\cdots\cdot$
10 (1) $r=2$
$2^{2l-2} \cdot\frac{\partial}{\partial X(1)}(u_{1}-\frac{m_{1}-1}{2})\cdot\frac{\partial}{\partial X(2)}(u_{2}-\frac{m_{2}-1}{2})tX^{(1,2)}\cdot\frac{\overline{\partial}}{\overline{\partial}S}(u_{3}-\frac{m_{0}}{2})^{t}S\cdots\cdot$








$| \frac{\partial}{\partial X(1)}\cdots\frac{\partial}{\partial X(\iota)}.$ $t( \frac{\partial}{\partial X(\iota)})\ldots t(\frac{\partial}{\partial X(1)})|(|S|^{s+1})$
$11_{2^{2lm_{0}}} \frac{\overline{\partial}}{\overline{\partial}S}(\frac{m_{1}-m_{0}-1}{2})^{t}S\frac{\overline{\partial}}{\overline{\partial}S}(\frac{m_{2}-m_{0}-1}{2})\cdots tS\frac{\overline{\partial}}{\overline{\partial}S}(\frac{m_{l}-m_{0}-1}{2})$




$2^{2lm_{0}} \cdot b(s+\frac{m_{1}-m_{0}-1}{2})b(s+\frac{m_{2}-m_{0}-1}{2})\cdots b(s+\frac{m_{l}-m_{0}-1}{2})$








4 $\det((X^{(1)}X^{(2)} \cdot X^{(l)})Yt(X^{(1)}X^{(2)} \cdot X^{(l)}))$ $b$-
Capelli (4) $b$- 2
2 Sato-Sugiyama [2]
[2]
$m_{1},$ $m_{2},$ $\ldots,$ $m_{l}$ $(G, V)$
$G=GL(m_{0})\cross GL(m_{1})\cross\cdots\cross GL(m_{l})$ ,
$V=$ Mat $(m_{0}, m_{1})\oplus\cdots\oplus$ Mat $(m_{l-1}, m_{l})\oplus$ Sym$(m\iota)$ ,







$m_{0},$ $m_{1},$ $\ldots$ , $m_{l}$ $i$ $m_{i}\geq m_{0}$
$X^{(i)}$
$m_{i-1}\cross m_{i}$ $(1\leq i\leq l)$ $Y$ $Y_{j}=Y_{ji}$




$\frac{\partial}{\partial X(r)}=(\frac{\partial}{\partial X_{ij}^{(r)}})_{1\leqi\leq m_{r-1},1\leq J\leq m_{r}}$
$\frac{\overline{\partial}}{\overline{\partial}S}=(\frac{\overline{\partial}}{\overline{\partial}S_{ij}})_{1\leq i,j\leq m_{0}}=(\frac{1+\delta_{ij}}{2}\frac{\partial}{\partial S_{ij}})_{1\leq i,j\leq m_{0}}$
$\frac{\overline{\partial}}{\overline{\partial}Y}=(\frac{\overline{\partial}}{\overline{\partial}Y_{ij}})_{1\leq i,j\leq m_{l}}=(\frac{1+\delta_{ij}}{2}\frac{\partial}{\partial Y_{ij}})_{1\leq i,j\leq m_{l}}$
$f=\det(tS)$ , $g=$ log det $(tS)$
$\frac{\overline{\partial}}{\overline{\partial}S}(u)=\frac{\overline{\partial}}{\overline{\partial}S}+u\frac{\overline{\partial}g}{\overline{\partial}S}=f^{-u}\frac{\overline{\partial}}{\overline{\partial}S}f^{u},$
$\frac{\partial}{\partial X^{(r)}}(u)=\frac{\partial}{\partial X(r)}+\cdot u\frac{\partial g}{\partial X(r)}=f^{-u}\frac{\partial}{\partial X(r)}f^{u},$
$\frac{\overline{\partial}}{\overline{\partial}Y}(u)=\frac{\overline{\partial}}{\overline{\partial}Y}+u\frac{\overline{\partial}g}{\overline{\partial}Y}=f^{-u}\frac{\overline{\partial}}{\overline{\partial}Y}f^{u}$
4.2
12 ( ). $\phi=\phi(S)=\phi(S_{11}, \ldots, S_{m_{O},m_{O}})$ $1\leq r\leq l$
(1) $\frac{\partial\phi}{\partial X(r)}(u)=2\cdot tX^{(1,r-1)}\frac{\overline{\partial}\phi}{\overline{\partial}S}(u)t(X^{(r+1,l)}Y^{t}X^{(1,l)})$
(2) $\frac{\overline{\partial}\phi}{\overline{\partial}Y}(u)=tX^{(1,l)}\frac{\overline{\partial}\phi}{\overline{\partial}S}(u)X^{(1.l)}$
(3) $t( \frac{\partial\phi}{\partial X(r)}(u))=2\cdott(X^{(1,l)}YtX^{(r+1,l)})\frac{\overline{\partial}\phi}{\overline{\partial}S}(u)tX^{(1,r-1)}$
Proof. 9
13.
(1) $\frac{\partial}{\partial X^{(r)}}(u-\frac{m_{r}}{2})tX^{(1,r)}=2\cdot tX^{(1,r-1)}\frac{\overline{\partial}}{\overline{\partial}S}(u-\frac{m_{0}+1}{2})^{t}S$
50
(2) $\frac{\overline{\partial}}{\overline{\partial}Y}(u-\frac{m_{l}}{2})t(X^{(1.l)}Y)=tX^{(1,l)}\frac{\overline{\partial}}{\overline{\partial}S}(u-\frac{m_{0}}{2})^{t}S$
(3) $t( \frac{\partial}{\partial X(r)}(u-\frac{m_{r-1}}{2}))t(X^{(1,l)}Y^{t}X^{(r,l)})=2\cdott(X^{(1,\iota)}Y^{t}X^{(r+1,l)})\frac{\overline{\partial}}{\overline{\partial}S}(u-\frac{m_{0}}{2})tS$
Proof. 10
14( ).
$2^{2l} \cdot\frac{\overline{\partial}}{\overline{\partial}S}(u_{1}-\frac{m_{0}}{2})^{t}S\cdots tS\frac{\overline{\partial}}{\overline{\partial}S}(u\iota-\frac{m_{0}}{2})\cdot tS\frac{\overline{\partial}}{\overline{\partial}S}(v)tS\cdot\frac{\overline{\partial}}{\overline{\partial}S}(w_{l}-\frac{m_{0}}{2})^{t}s\cdots ts\frac{\overline{\partial}}{\overline{\partial}S}(w_{1}-\frac{m_{0}}{2})$
$= \frac{\partial}{\partial X(1)}(u_{1}-\frac{m_{1}-1}{2})\cdots\frac{\partial}{\partial X(l)}(u_{l}-\frac{m_{l}-1}{2})\cdot\frac{\overline{\partial}}{\overline{\partial}Y}(v-\frac{m_{l}}{2})$














$2^{2lm_{0}} \cdot b(s+\frac{m_{1}-m_{0}-1}{2})b(s+\frac{m_{2}-m_{0}-1}{2})\cdots b(s+\frac{m_{l}-m_{0}-1}{2\prime})$
. $b(s+ \frac{m_{l}-m_{0}}{2})\cdot b(s+\frac{m_{l-1}-m_{0}}{2})\cdots b(s+\frac{m_{1}-m_{0}}{2})\cdot b(s+\frac{m_{0}-m_{0}}{2})|S|^{s}$

















Capelli (2) $\mathfrak{g}=\mathfrak{g}$ 12n $(\mathbb{C}$ $)$
$\mathfrak{g}=\mathfrak{g}\mathfrak{l}_{2n},$ $\mathfrak{k}=\{(\begin{array}{ll}A 00 D\end{array})|A,$ $D\in$ Mat $(n)\}\simeq \mathfrak{g}\mathfrak{l}_{n}\oplus \mathfrak{g}\mathfrak{l}_{n},$
$\mathfrak{n}^{+}=\{(\begin{array}{ll}0 B0 0\end{array})|B\in$ Mat$(n)\},$ $\mathfrak{p}=\{(\begin{array}{ll}A B0 D\end{array})|A,$ $B,$ $D\in$ Mat $(n)\}=\mathfrak{k}\oplus \mathfrak{n}^{+},$
$\mathfrak{n}^{-}=\{(\begin{array}{ll}0 0C 0\end{array})|C\in$ Mat $(n)\}.$
$e_{ij}\in \mathfrak{g} _{}2n$ $\mathfrak{g}b_{n}$ $\mathbb{C}e_{11}+\mathbb{C}e_{22}+\cdots+\mathbb{C}e_{2n,2n}$
$\{e_{ii}\}$ $\{\epsilon_{i}\}$ $\mathfrak{p}$ 1 $\lambda_{1},$ $\lambda_{2}\in \mathbb{C}$
$\lambda=\lambda_{1}(\epsilon_{1}+\cdots+\epsilon_{n})+\lambda_{2}(\epsilon_{n+1}+\cdots+\epsilon_{2n})$
52
$\mathfrak{g}\mathfrak{l}_{2n}$ $\mathbb{C}[\mathfrak{n}^{+}]$ $\pi_{\lambda}(e_{ij})$ $\mathfrak{n}^{+}$




$\pi_{\lambda}(e_{i,n+j})=-\sum_{k,l=1}^{n}T_{lk}\frac{\partial}{\partial T_{ik}}\frac{\partial}{\partial T_{lj}}+(\lambda_{1}-\lambda_{2})\frac{\partial}{\partial T_{ij}}$
$=-( \frac{\partial}{\partial T}(\lambda_{2}-\lambda_{1}-h)^{t}T\frac{\partial}{\partial T})_{(i,j)}$
15
$\pi_{\lambda}(\det(e_{i,n+j}))=\det(\pi_{\lambda}(e_{i,n+j})))$











$\mathfrak{g}=\{(\begin{array}{ll}A BC -tA\end{array})|A\in$ Mat $(n),$ $B,$ $C\in$ Sym$(n)\}=\mathfrak{s}\mathfrak{p}_{2n},$
$\mathfrak{k}=\{(\begin{array}{ll}A 00 -tA\end{array})|A\in$ Mat $(n)\}\simeq \mathfrak{g}\mathfrak{l}_{n},$
$\mathfrak{n}^{+}=\{(\begin{array}{ll}0 B0 0\end{array})|B\in Sym(n)\},$ $\mathfrak{n}^{-}=\{(\begin{array}{ll}0 0C 0\end{array})|C\in$ Sym$(n)\},$
$\mathfrak{p}=\{(\begin{array}{ll}A B0 -tA\end{array})|A\in$ Mat$(n),$ $B\in$ Sym$(n)\}=\mathfrak{k}\oplus \mathfrak{n}^{+}.$
$e_{ij}\in \mathfrak{g}\mathfrak{l}_{2n}$ $\mathfrak{s}\mathfrak{p}_{2n}$ $\mathbb{C}(e_{11}-e_{n+1,n+1})+\mathbb{C}(e_{22}-$




















(8) $b(s- \lambda_{0}-\frac{n+1}{2})$ $M(\lambda)$
( [5,6,7])
Capelli (4) $l=2$ ( )
$(\mathfrak{s}\mathfrak{p}_{2n}, \mathfrak{g}\mathfrak{l}_{n})$
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